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#20 ^'1— '0 20739 



i^m^m^-^^ 019530 
mfi^mi 2i,oooR 

[^#^1 mmm i 
imn^i mm i 
m^^i mmm i 

I'^mm^V^m^^ 9707387 
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# 2 0 ^' 1 -^6 2 0 7 3 9 

"t-5^#S:iifcbT, ttflBlll ®i^;«/-:/©|gSCMUT|aiaS2(Z)iJ^;i/--^(3D 
a? 3 L T S r S: -r S 3^6fB#ll ft:. 

> BafaSl®^;i/-rf<Z)SgSlcMLTttffBll2®y;b-3^©agSS:t8^L/T^S 
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(^2 0%'l —'0 2 0 7 3 9 



(d Kd 2) (Dm2<D^;\y--:fli^m^. 

m.m^A-B<DACl^^^T>C^mzit\^XO. l 5jei^±i:-rS^#$:^feLT 
. t&iami ®^;i/-y©|gSlcMbTtSrlBl|2®i^>n/--:f®8gS$:^^bT«;S 

[0 0 0 1] 
[0 0 0 2] 
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# 2 0 t>* 1 — 'OT 2 0 7 3 9 
'^mt£^'r4 7.^X'it. SS, mmh^y^iZm^r:^^JV-':f (groove) t^T^^ 

•^^-So y;i/-:/i:y;v-:^^©^©aJ5)'«, (land) tm^ti&o 

[0 0 0 3] 

Land&Groove:^^) ii. *#ai®A;b^#gl¥ 1 1 -2 9 6 9 1 O^^^tC^atL 

(Shallow) (Deep) ^tC-T^^^ (Shal low&Deep;^^) 

[0 0 04] 

z:(3D^t»tafa#g§¥l 1-29 69 1 0#4it^lCg§^<Z>. i5^>>l/-::/'©^$ S:^ 
^SShallow&Deep:&^S:, ^> KtC'©#S:iBli'rS^-^&Mi: LT^^-T-S. (J! 

. ^^tf-/5^&Sg4?)S^ h^v^i^(D^^M?ZSIg(*^MTF (Modula 

tion Transfer Function) ^M^. h ^ V^„ 3<3Dfc«?). 

>^$:*^^te>tlfe^^^:v^e)a*•e. b^^y ^mM*^Mm;^tlTv^feo MfBShaiio 
w&Deep^^-eii, l2ti:J3^tC^^;i/-^©^$S:^;^-5o 34xlCJ;*J. h ^ ^ tf 
^y^® 1/2®MMIJC^45-A^^^b. h^y=¥>i^n:^— fi#*^#e>tl-5„ Shal 
loi»&Deep:j5^^1? liMit « h'^vi/ $:z:otC"r S i: V^ <fc "5 J&^-^T %:1-3<Z) h ^ 
^y ^®?^^^tt^ffi*fl^T-$>y, fH^#tt$:li[;tSri:;*^^^i:«iS„ tcffBLand&G 

roove^^i^T ^ > K - ^ V N e» M ^ -5 ^^e- tc 5: la^-r -5 ^ «) {CiH^ 

15 S CD tC*f l^mmfSX^ y , Shal low&Deep:?^^?;®:^^ o T Vx S o 
[0 0 0 5] 

Shal low&Deep^^-ett h ^ »y ^> ^^a:^ --(g-^iib^ h ^ >y ^ - o bTM 
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#2 Ot)'l-^d 2 0 7 3 9 



tit. mm-r^h'^y^(Dm^i^m^^r.'D(D^/U''Zf^mi<D^j]/-:f (shai 

low) i: H 2 CD (Deep) t-t^t.^. mKD^jv-zfis^^Rmmm^ti 

[0 0 0 6] 

^ h ^ y ^ A Cfig^® ^ ^ - jKIJi^^^tc^-r ^ it T' ^ ^ o 
[0 0 0 7] 

^r5"T?, a£^> frflHShallow&Deep:?^^JCj:-5^^'f ( 
Shallow) <7>moym^^. tcflB#gl¥l 1 -2 9 6 9 1 0#<i)i^lCTg§^bTV% 

[0 0 0 8] 

^M^ifti^iB (Domain Wall Displacement Detection: DWDD) {CkoTIH 
^"T-:^*^^m^tlS^>r:^CD)t-7^>f ::^^IC. ttfS2Shallow&Deep:)^^$:fi?M 

[0 0 0 9] 
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#2 0 t) l -•0'2 0 7 3 9 



[0 0 10] 

IC, ttfiaShallow&Deep:;^^S:MMLfci:#lC, m^iSif^ 1 ^Jl^-Zf (Shallow) 
}im2^JV'-zr (Deep) CDggS ^|g^T'^ S3fcffi#iK#^ttJf)tlB#iKf*c|gjtMm 

CO 0 1 1 ] 

<O^A/--:riimV^^^^Km^:^tl^m^d 2 (dl<d2) ©S2©i5^;V- 

zfn^m^. ±mytii^RM-^tixtst^GLm^^. h^-j^^jt>izMvxMmizm 
1 5SKrt.-r^^^^mr:^hx. mmmi(D^j\y'-zr<D$^-^tzMLxmmm2<D 

:f ©SI s fe^^ b T s o 

[0 0 12] 

(o^m.mB^ijBiKDmm^A-BoyAcm'^^Dcm^iziti^xo. i sjgiijii: 
t^^^^m-^vx. mmf$i(D^/i!-zf<Dm^izMhxmmf^2(Dif)v-zf(D 
m^^wtMvxtjt^o 

[0 0 13] 

^mmtz^^ytmrnmi^mmmmmit. mmmm^m^-t^-^i^iz. ^t>mm 
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#2 OO' l —'0 2 0 7 3 9 



Z)^oKmm^tl^^^d2 (dl<d2) ®||2©y;i/->^i:S:fi;t, JbfB^ 

A + BXm^tl^m'm^(DACm^^DCm^iZitLXO, 1 b&sTH't^^^ 
Sr^gfeLT, ffrfB^l (D^;i/-:f®SgStC^LTifrlBll2®if;i/-^®a?S^^ 

[0 0 14] 

:&<D^^W,mi]B il<Dmm^A-B<DAC^^^DC^^KitVXO. 1 SJB^Jt 

<Dm^^m^vx:^^ytmmm^^mm-r^t:LS)izm\i^^n^o 

[0 0 15] 

&.r> ^mm(DmM(DmmK'D\^xmm^0mvrjti)^ ^nm^^o 

(Domain Wall Displacement Detection: DWDD) {CJ:oTMB# v'— ^^jb^^ffi 
[0 0 16] 

3(Z))tig|^5=>f 0 1 lC:^^j:e)lC, H 1 (DiB# h ^ Track 

A^t;i|2<?)fa^ h ^ -/ ^7 Track B il. 3*1 e>f|l ®fB^ h ^ ^^TrackA^tJ^H 
2(Z>g2^h^»y ^Tracks K:«>oTSg $ d 1 T'lglJ^^^KlJ^^S tlSlll © 

6 HI (DWM V ^ Track AjfttJ^H 2 ®fB«i h ^ ^ Track B tC^o TH 
l<D^JiV-zf&iL2mMm^tm<2;i^\ZJ^m.^iri^n^d2 (dl<d2) ®f| 
2 ®^;i/-^7 ^ $:«ix., ^ 1 <D^>n/-:/6 *>e>iRI*IiI^sn7^lli 
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#2 0 01 -'0'2 0 7 3 9 



[0 0 17] 
[0 0 18] 

oTfey, mmm-^i)mm^ti&mmx:^&o ii2©fH^h^^>i^TrackB{±, 

mmx:&^o 

[0 0 19] 

mmzi3\i^x. z:tie>-o(Z)^;i/-:ftt, n:&t^:7.hiy-h^JV-':rx'$>-oX 
^ytzfvy^^'^t:Lm^izit. ^jiu-zrj^mzr\^\y:^mm^fiM-t&:r.t.i!iiX' 

[0 0 2 0] 
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#2 OO'l -•0'2 0 7 3 9 



li, 0. 5 0 /^mi:$tlTV^S„ SI^1-<g>X hi/- h iJf 7 CDcf3vi>fit 

«®rai5g(Z)3 & h V iJ' fcf y KTPeriodi:|85-t-So 
[0 0 2 1] 

> ^:^^l?«M L T v^ S o 
[0 0 2 2] 

i::^ hi/- h^*;i/-:/7 i:*^, ■^tie>®0g$ d 1 i:. A 2t.f>m^J^^^o\zm^ 
$tlTV^§. J£AT> ^tie>®SgS d 1, d 2®S?^^CoV^T#a^cm«!i-So 
[0 0 2 3] 

5fe-f. H3 {CliShallow&Deep:^r^S:jiMbTV>«;V>, Z.ni^'l^O)^^ ^ 7.^ O 
(h^^y^T) A^^®^^/I/-:/G®8g§S:3t•r. S3® (b) «II^-^®?2SJ^* 

. ®3® (c) yimm^cDm^^^-t. mM\-i^7'>( ±.(D^%-j3\H^<D^m^ 

^L. mmt (a) JCfeoTtt^gS, (b) &tJt (c) \Z^-oX\t\yKj^^^^ 

o 

[0 0 2 4] 

8 2001-3104798 
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[0 0 2 5] 

, S3® (c) Iz^-tmrn^it^^H^^o h^^y ^^m^i^M:Kt.iSlt^iJ^^X' 
0 T' S zi i: e> <fce)ic, 7=h^ry^L;ti:^ a)mm-^(D^m 

[0 0 2 6] 

e>©^>n/-:^G®sg$s:^t-. S5® (b) iimm-B<Dmm^. 05® (c) « 

) icfeoTtt^s, (b) (c) ic^oriiu^;i/S:^-ro 

[0 0 2 7] 

hii^h^y^T 1^ T 2®cfi>i>Ctc^Sfc^, 0 5® (c) K.m 

fcesb-efeSo 3:®^I&S:ttlA5tCti, fnM#®ACfig:$>®igi|@$:/jN$ <-r'5r il 
[0 0 2 8] 

#-t®^^$lih9y ^MI>f^i:?t7-liI^^fcJtM-rs®T', ^'^Rlif^® 
^i&i«^^#®^i&i:^So 
[0 0 2 9] 
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#2 0 O'l -•0'2 0 7 3 9 



o T fB0 - m $ ^ >r ^ :^ ^ <t ^ ?i ® Si V ^ - 

[0 0 3 0] 

® ^ s ® s o 
[0 0 3 1] 

f S r i: ® » #;t ti « i: v^. 
[0 0 3 2] 

jftlM-^CDAC^^ (peak to peak-fit) S^gfi^JfC ii 0 V^*^, 
[0 0 3 3] 

:itHzMVX. :^4y7.-^y hfj^h^y^T 1. T 2<Df^jii>Clz:^^ii^. m 
5® (b) lC:^-rMM#lift:^Xtt«/>i:3&So >i>f >J^3K^y 

>£i>c-e; M#-^tt+tf-^^iii, x^-tr-e'itT'^y, mm^<Dmm<Dm^mi}^ 

[0 0 3 4] 
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0 O'l— 0'2 0 7 3 9 



[0 0 3 5] 

^JC, DWDDiZ^ ijmmm^f)m^^tl^ytm%y' ^ Shallow&Deep 
[0 0 3 6] 

%\f:v ^Tvzffi^^ tis v-^%iS^^^ V - if ^ -5 ^: ^ , ms^m. 

i-Jfefct., trrfBShallow&Deep:3^^$:Mffli±-riC, D WD Dg&'f^?:^^icefc-fr'6 
fcibKltt, 1 0 O nmJeilJitC-rSigMI^^^So ^3"?, ItflEShal low& 

Deep:5^^S:3iMt-ei:. (Shallow) 0 0 n *:So ZltlJC^LT 

(Deep) ^^^(Dmzm.'^'^^^tS^fimmiLt^^. 
[0 0 3 7] 

SetCtt, 'm\^yV—:fOim^ (shallow) SIS: l O O nmi: Lfcil^tC. n 
2y;i/-::f<D|gV> (Deep) ^$:^ft;Si3:fe^-^C?). 5ftlM-^® A C^4)-® D 0^:9^ 

Sf Uifeil/'— tf^CD?S:5;itt6 6 O nm. ^t^^CDggPiJCN A 0 . 5 2T'fe€>o 
[0 0 3 8] 

^M#®AC^^®DC^4>lC*f-rSl^^;i/Jt=&0. 1 SJgi^J:, ftI#-^®AC 
^4)'©DC^^lc*f-rsi^^;vit$:0. i 5 i: v^^^#T'3g«^•t- i:. Il2^;i/ 
-^©?t©g?$ d 2li, 1 5 3 — 2 0 0 nmi:V>d®HT'^^T'$-5r illCJ^i-S 

1i\ ±MLfc<ke)tcjFD^i#®AC^^)-(Z)DC^^ic^-t-& i^'^^n/^ttS^filjictt 

0"^fetl«<J:V%®-e, d 2& 1 7 0 nmttf^lC-t-SOA^M* L/V^„ d 
2 2 0 0 nm^:•rSZ:i:=b_tfH^f^:Sr^tfeL/TV^-5CDT^r|g1?^±feS*^ 2 0 

[0 0 3 9] 

J:oT, DWDDK:«fc »;SHfiJM#*^S^S*lS3feiS^^5^>f >?.^tC, Shallow&De 
ep:«f5S;?:3iMLfc^-^®, ^ 1 ® d 1 il, f|2(D^^/l/-:^©ag$ 
d2li, dl=10 0nm, d 2 = 1 7 0 n mSo^^lC^^-^^So 
[0 0 4 0] 
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#2 0 01 — -0'2 0 7 3 9 



dlS:100nmi:L. :^M/- h ^JU-'f 7 om^iim^it 1 7 2 nmi:"rs 
[0 0 4 1] 

V^T, S7S:#Ml>TS^M{CiJim!'rs„ 
[0 0 4 2] 

h 1 2*^^^stifc?!f^:^«5Ei 1 tt, i^Wi%^7'-'f)\^±.\zWLnhnt=.mwm 
i:*j{c. i^m^^7^-^Mzj^^x^n^m^t\>^o 

[0 0 4 3] 
[0 0 4 4] 

tf5!7»i/7^>f >i^^Mi ott, i/-if)t^mJH"rs3fe2gi 3 )t^i 

Electro Optical Modulator) 1 4 i:, m^^t^l^MII 1 4 e>ffiM$ tDfe I/- 
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#2 0 O' l -0*2 0 7 3 9 



•:f^)v^ 1 8^:, m2(Z)i^-i:.;^:/y i 8 SrJgjgLT^fc U-1f3teS:^m-r 
^-yi^Vr^T-tf 9i ( P D : Photo Detector) 1 9 i:, m^^^^MH 1 4 iCji^ 

siM-tS:^-— h/tt7-zi> ha-^ (A PC : Auto Power Controller) 2 0 i: 

[0 0 4 5] 

StlSm^^fe^^^^l 4lCi:oTm^®3t^|gi:$tlfe±T'^)fe^l 5 tC AM 
[0 0 4 6] 

!f^S:mi*t'SK r l/-if-^, M^R^l^U 4 2 n m© l/-if ^feSTmit-TS H e 
-Cd I/— !f^if?&^ 3 i:LT^f^T'fe-5o 

[0 0 4 7] 

:^:;^U^/^ 1 7^cJ:oTi5l^3fe^3SJ©3te^:^c^we>tl, MIC, |^i®tf-A>^^ 
\ 7S:3gjgLfcl/-if3fc«. ^2®tf-A:;?>yy »y ^ 1 SCJioT^Ktif^ 

tf-A::^yUya? 1 7lCj:oT>Rlt$4xfeU-1f3teA^mi®M3fetr-Ai:«iU, 
^20Dtf-Ax:^U 1 8{c«J:oT;Rlt$nfel/— lf^*^m2CDM3fcl^-Ai: 

[0 0 4 8] 

l|2©tf-i:.X:^U 1 8 «:38j®bfcl/-1f3l&tt. 7* h^-f 5=-^^ l 91C 
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^5^^^^ 1 9lC<koT^m$tlS)fe!tSA^m^CDl/K;i/lCT-^i::;&SJ:^tC, 

(APC : Auto Power Control) *^Jfe$4x. / >r V^^^ L}^ I/— If 

[0 0 4 9] 

2 <D^m^^^ 2 3il. mi JStD^m 2 omm^ft^^ 2 2 , 2 3 J: o T^l&^S^ 

^^2 4 i:$:iixTVAS„ 
[0 0 5 0] 

-ebT, Hi <Z)l^-A>;:^y y ^ 1 7 {C<fcoTSI*S tlT^SH 1(7)^^1^- 
H 1 CD^iS^fc^^ 2 2 lC#*>n. f|l©^iS3t^^2 2tCj:oT3fe^^^ 

2®S3ttf-Att. H 2 OD^M^^^ 2 3 tC#jbvtL, m2©^M^^^2 3{CJ: 
[0 0 5 1] 

2 9lCj:oTm^$tlfe±T'lP#)fe^^M^3 OlCAfJU. 

T% W#31&^^MII3 Olc-gMSti^WS^fe^m^^iiUTtt, mftT^^n/ 
;V (Te02) iS^^tjt^^myb^m^t>mmV:^?>o -ebT, ^^5fe^^Mll3 
OtCj:oT3fe^S^M^tlfclll ®S3l6tf-Att, nU^-KU>X3 llCjco 
T5pfT3l6^;$ti:fe_bT% Hi ©^^3fe^^2 2*^e>mi*$nSo 
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#2 0 O-l —"0^2 0 7 3 9 



[0 0 5 2] 
[0 0 5 3] 

<DDcm-Bi)mmm\^'^^A3 zizxij^n. mmDcm^izmi^xmmm}^^ 
-zf/-^9-yizMm-t^^^iz. mKDm^if-^uizMvxyt^m^mijm^ti 

So 

[0 0 5 4] 

iz^^xM^^tir^±x'^m^^^mms 4 izami^. ^<D=^mytm^Mi^3 4 

W#)fe^^ill^3 4K:«gM$nsWS3t^m^i:Lrtt, mit'rJVJV ( 

Te02) *^^*:SW#3fe^^^*W^T'«)So ^bT, W#3fe^^M^3 4C 
<koT^§^M^^$tlfcm2®S5fet^-Al*, aU^t- h 1/>X3 5tCj:oT¥ 
f?^i:$*l<5 2li:t<lC. A/2iJg;g«3 6 Srigig-TS r IC J: U M^:?^!^!*^ 9 0 

° ia^s-&e>*ifc_hT?, m2<z)^gi)fc^^2 3*>e>miJs*iSo 

[0 0 5 5] 

m2(Dmyt\^-M.izMLx^mmmmi)m^ti^o 

[0 0 5 6] 
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#2 0 O-'l — "0°2 0 7 3 9 



a 

[0 0 5 7] 

m2®M3^lf-Al±m2®^|g^^^2 3lCi:oT^^S^ii*« 

ifeStiSo ZKJDi:^, mi®^il^^^2 2A>e>mi*$tifeflicD^3ttf-Aii 

S^^fcCOt^T'^S*^ ^2<Z)^M3fe^^2 3*^e>miif^ti:fem2<3DS3ttf-A 
[0 0 5 8] 

-ebT. tll®^SS3fe^m2 2jb^e,mM$n;tl|l®M3ttf-Att, ^^-4 

±T4ll3ttf-A:^:/y *);^r4 5JCAIJ-f-So ll2(D^il^^^3 2*^e)m 

[0 0 5 9] 

^oiz. mi<Dmyt}^-j^izMLx^^u\^^m'rr^it>(D%<Dx$>^^ ^^sitDt. 

Ali, 'i^x^y e;:^y Xi>>4 7 S::^L/TW#3^#MI^IS (AO D : Acousto Optica 
1 Deflector) 4 8lCAS5fb. 3®W#^i^Mr«I^4 8 J: o T, mM-TSS^te 

7t^->{c^/;S:-r^ <l:e>Jc^^<ii«i*^Jgsn'5o rrr-, ^#^^<if«i#|4 8ic 

^«3*l-5W1^3^&^^^i:LTtt. m?(.\ts mit'r)\^n^ (Te02) *^e>:&&W 
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If $ tlSo 

[0 0 6 0] 

M^ISiSII (VCO : Voltage Controlled Oscillator) 5 1 ti'^COmmWiiS^ 

^>r7t5 0tCj:oT#S^#Ml^ll4 8 3^)^M$4^, z:tllCj:»J, 
[0 0 6 1] 

^iJc6«ricti. MtSifc84. 6 7 2 kH z lcT^;i/-:f Sr'^^^U 

4ivi>^^g^m*^ 2 2 4MHz (D-mmmm-^ ^mmm. 84. 6 72kHz (Dumm^ 
(oMMi^- j^izMLx^^mm^m-to 

[0 0 6 2] 

OiZ^ ^^-4 4K:<koTRJ|f$4xTjt^T7?|Sl*^9 0° ffltf e> tlfcJlT'^^bf- 
[0 0 6 3] 
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#2 0 O' l — U'2 0 7 3 9 



[0 0 6 4] 

4 5*^e>^BI^L/fel|l^ttJf||2®^^lf-Att, jffi:A:l/>X5 2JCj:oTm^<D 

, ^^*l'ifep>X5 4K:J:oT:7;r M/$>:^M 2Jiic^^$ti-5o z:4xlcj:y 

3^bfcJ:^lC, :7;i- h VVTs h 1 2(Z)^®tC;t3;toTmM®>'ttJf->-e(DS3te*'^ 

2®^3feif-A®fl^|*fiSiiicj;S:Cfc##3{>^, y:t h]ypy^h 1 2<Z)^®tct>fco 

[0 0 6 5] 

S>febf~A?:7* hl^S^X h 1 2©±lC^)fe-t-5fc«{>®>t%U>X5 4 
[0 0 6 6] 

ziOi:e»lc||l^ttJf||2®S^hf-A$:7* h l/$?x h 1 2K:MM*r-5 
mt. i^HlCiSCT, Jfe:A:l/>X5 2^CJ:oTml:R.^)^^2®M^^^-A(Z)l^- 
A^S:^^b$■&, *f%l/>X54lC^^-5;t^g§PiS[$:^lE-t-5o zititccfcy, 
7* h IxS^xhl 2CD^®tcm3t$tl'5^12iUff|2®S3fcl^-A©XJK»y h# 
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[0 0 6 7] 
[0 0 6 8] 

AC>t*f&*rsxjK»y hi:, |g2(Z)M^tfcr-Alc*flS-rS7L3Ky hi:®, iS'^T.m 
*rsa$^S:^3^&U l^^ic, m2®S^if-Alci: y>t hi/- hif;i/-::f 7jc?tif 

[0 0 6 9] 

^;i/-:/7 c>l^/Sbfe^i#$:?^^«i-sfe^*®m2 ®@3fci^-Aic*fj£:Lfe^^^ 
i:?:ii;tTVAS<D'e, tf^tj^y^^^- >^'^g 1 0 ^ett"^, ^iff^)y^'^ 

Ay-zT Q\znm\^r=imm^. v i/- h^;v-:/7{c^fS;b^?gmi:5:*i:«)T 

S3fei^-Ai:02®M^tf-i>>i:$:-^^f '6fc«)®^l«ai^-Ax:/'; 5® 

MMfit® tcM^f :i *^T* ^ -5 o 

[007 0] 
[00 7 1] 

3t?K^7=>f 1 S:f^ig-^€>IStt, $fc*r, MSX^^LT, ^ it rT ^} ^ 
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#2 0 O'l-ty'2 0 7 3 9 

[0 0 7 2] 
[0 0 7 3] 

1 0®)t^l 3 1C«. ^^7it>^^ 5 1 nm® l/--!f3l&$:ffilJ-r-2>K r l^-if^rd^ 
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